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Fig.1 Characteristic curve of primary frequency
regulation in Jiangsu power grid
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Table 1 History data of primary frequency regulation

W SRR SBRDTRRHL /(KW -h)
Hif ] /Hz 15 s 30 s 45 s 60 s

2016-06-17 -0.141 66.65 130.83 196.16 263.46
2016-06-01 -0.076 17.07 34.33 64.68  103.21
2016-06-17 -0.085 35.35 86.28  153.17 225.15
2016-04-27 -0.072 31.53 65.82  98.78  127.42
2016-03-19 -0.067 17.61 26.69  22.02 7.29

2015-12-13 -0.069 16.68 35.5 61.07 83.64
2015-10-21 -0.072 36.22  78.88  132.54 194.58
2015-10-20 -0.236 106.56  237.79 374.32 513.77
2015-09-29 -0.072 18.99  38.02 52.5 60.06
2015-09-24 -0.069 18.95  49.99 88.6 123.51
2015-09-19 -0.439 154.68 341.86 540.11 743.26
2015-07-13 -0.199 119.67 269.52 421.05 567.61
2015-07-11 -0.071 17.53 31.15 45.14  60.56
2015-06-24 -0.061 14.57 30.26  55.72 87.55

2015-06-18 -0.058 16.79 2438  27.22  27.22
2015-06-16 -0.074 25.84  53.74 80.4 80.4

2015-06-12 -0.051 13.17 28.28 4443 4443

2015-06-10 -0.065 28.15 51.21 77.91  112.01
2015-06-07 -0.051 0.85 -9.56 -19.73 -25.15
2015-06-07 -0.062 18.13 3542  63.48 107.03
2015-06-02 -0.058 484 -11.48 -51.75 -93.66

1% 0.02 Hz IR, Fli T L2 AE-0.04 ~
-0.2 Hz WA IRIRERE. 2 T35 1 9D (5 8,
WRAESCHER 2 WY T7 ik R T A — AL AL P, A5

B 1A YIS AU, XF T -0.1 Hz $5 22 13t
PEARANEE 2 s, ER 2 Al A TH AR B A A 2R 58
SR 2.1 R

F2 -01 Hz IR ELER
Table 2 Data processing results of —0.1 Hz

T Af7 D; R;
0.255 958 0.247 707 0.356 193 0.094 793
0.255 958 -0.149 95 0.296 648 0.113 82
0.255 958 -0.094 79 0.272 945 0.123 705
0.511 916 -0.173 8 0.540 616 0.062 456
0.594 316 -0.202 92 0.628 004 0.053 765
0.767 874 -0.191 37 0.791 362 0.042 666
0.850 274 -0.173 8 0.867 856 0.038 906
0.850 274 0.596 369 1.038 567 0.032 511
0.885 469 -0.173 8 0.902 365 0.037 418
0.885 469 -0.191 37 0.905 913 0.037 271
0.885 469 0.817 386 1.205 062 0.028 019
0.947 157 0.496 801 1.069 541 0.031 569
0.947 157 -0.179 69 0.964 052 0.035 024
0.974 523 -0.236 73 1.002 864 0.033 668
0.974 523 -0.253 14 1.006 863 0.033 534
0.974 523 -0.161 94 0.987 886 0.034 179
0.974 523 -0.290 05 1.016 773 0.033 208
0.974 523 -0.214 33 0.997 815 0.033 838
0.974 523 -0.290 05 1.016 773 0.033 208
0.974 523 -0.231 19 1.001 57 0.033 712

1 -0.253 14 1.031 542 0.032 732
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Fig.4 Comparison of the actual response
frequency of generator
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Table 3 Ability of primary frequency regulation
estimate of Jiangsu Power Grid
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Ability of primary frequency regulation estimate based on

wide area measurement system
ZHANG Qibing' , XU Chunlei', LIU Dong”, WANG Bo®,SHAN Xin®
(1. State Grid Jiangsu Electric Power Company ,Nanjing 210024, China;
2. NR Group Corporation , Nanjing 211000, China)

Abstract : The primary frequency regulation of generator is import to frequency rapid recovery of power grid, this paper focuses

on the ability of primary frequency regulation, an estimate scheme based on WAMS data is proposed. Based on enormous

WAMS history statistic data, date and frequency difference two factors are considered. the ability of primary frequency

regulation of single generator and power grid is estimated, the program is running in Jiangsu WAMS and providing decision

support for power grid dispatching control.

Keywords : WAMS ; PMU ; primary frequency regulation ; estimate
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